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The applicant has Wed a statement in accordance wtth Rute 28 (4) EPC (Issue of a sample only ^'^^^f'^^lS^^^ ^H!^} 
of thedeposll(s) : ATCC No 9366. HB 9357. HB 9354. 9372, HB 9361 . 9368. HB 9355. 9367, 9368. HB «68. 9370. 9371 . CflL«360. CRL 
9358. CRL 9360. 07352. CRL 9359. CRL 9360. CRL 9358. 
Q PuffHedplatalat-aaftvad fl fawthtactofandmathodatorpu^ 

ff) MonoclonaJ antibodies specHIc for epitopes found on the B 
Sain of PDQF (Including v^^. cjis and platelet-derived fomis) 
may be bound'to columns and used fof purificallon of rPDGF B. 
A solution containing a polypeptide possessing at feast part of . 
the structural confonnatton of rPOQf B is passed over such a 
cohjrw and the rPOOF B Is bound to the antibody. The rPOOF B 
may then be eluted from the column to yield rPOOf B of greater 
than 9&¥o purtty as determined by SOS-PAOE. 
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^ *nitfT ^ 

PURIFIEO PUTELET-DERrVEO GROWTH FACTOR AND UETHOOS FOR PURIFICATION THEREOF 
Bidkground 

TTm preseftt kmntlon ptrtilns In eonaril to hldhly puNM foo mb i ni nt pliMtt-dtrtMd growth tector 
$ (fPOOF) tnd mothodt for obtiininQ such (TMttrUl. In pifUoulir, ttM pfwont Inwitlon f^MitM to.iflMly 
ohfomatOQriphtoportnottionorrPDQFtmploy^ 

u iMOl M to i mtthod of production of crudo PDQF In quintitiM Mffldint to 60 umM. . 

Rog tt Prop. Nrt. Ac^d.. M. USA 71: 1207-1210 (1g741 do>orib»d mm ^mtmA growth trtcf 
(PDQF) a factor found in whoto Mood oorum but not piittM 
to QTowth of fR)robiasta In outtura. 

Unroduoad PDQF li a a7*96kd nvw protaln. Tba vartatton^ iho numbar of barida obaOfWd^pn aoma 
^aparauno yvn iThV oa ouo 10 owwivwDon uui#i#noo9t iiroiosM ociion wrwiQ punncsBoni or prvMnov 
Of mora than ona molaoutar apaciaa. fbduotlon of PDQF yM^ 
waiorrt rwHit of 10-18kd lha nK>dal favorad by moat In tha fMd la that M 
f5 0r2amalaf,dMm(laraubunitaofapproxlmatalyiakdand16kdn^ 

and 'B' atdnmlU (or altamatively PDQF A oham and PDQF B chain). DbbHtBa at al., Soiarwa 221: 275-78 
(1963): and Wrteffiakl at al,, Nahira 304: 2810-14 (1983) daacrtoedtha partial 

aubuniu of PDQF, In^catlno thatlia amino add aaquanca of tha PDQF B chain am mora than 00^ 

honK)k)goua with tha pradlctad protain product of v-aia. tha onco^ 
SO aarcoma vinis (8SV). Tha A chain was found to BalpprooUmataJy 60Q49 homotego u a to lha B €(>aln. 
Simian aarcoma virus was laolatad from tha flbroaarooma ctf a wo^ 

transfonnatton of cans, and cauaas aaroomas In aoma anlmaia. Tha complata SSV oari^ 
aaquanoad, and tha onoogana (vhm) «m tdan^^ 

for a fUakm protein of 28-33kd molM^uter wslght Antlaari ralaad to paptldaa baaad «n Ihla aaquanca 
£5 Invnunopraclpltatad a pretax o^28kd from $SV-Mactsdoaas.T?)lsprotainw^ 

Natura 306:606^ (1963)). Ualr^v^ as a probe, chromoaornalclonaaoorfa ap o^ 

freffTh5nanPvartt>raryby (1981) : and Joaacha at aL Soiary j^ff3bS<06 {1983)1 

and Aaronaon at al. (OM 37:123 (1963)).Ki35d5^^ 

ware acraanad for axpraSionof o-alaRNA by Oalo at ai ggiya 296:110-119 (1982)) an^aN^paroanlaga 
J9 -of tunma of maaanohymal orf0ln ware found to bonlain a 4,2 td TcHala RNA tranaortpt^ ^ 

<Uto at aL fSdanoe 223>4e7-490 (1964)) dtodoaad tha aaquanca 79 ate^ tha aicona «l ,iha hut^m Wm 
chromoaomaTSene that era homotopoua to v-ala. TWa dtooioaadiaWA aaquanca pracaotad a protein 

p^iauct ainnost IdantM to the publahed mto 

eaquanoe pratfctad tha remainder of the PDQF B chain amino aoM aaquMaa «^ 
3S protein eequendnQ* 

Atoo. Jo^watw t Sd^not 225 : 63609 (1flB4)'<ltClottd ■ 2.7 «OMA fliowjfroni HUP02 tunior tm. 
>WWtonot>conipl«tedoo»ofth«42MbRNA.Mi|)pww|tlyooi<i^ 
tor m aoltv* PDQF B chiin. Whan ptaoad In t Motor doiMlrtnMtmtomiiflVIOMif^^ 
eapabia of ttmctonnino 3T3 oalt. . U;.' 

40 POOF and analog* tharaof hawa baan w p rw aa d In pratafyeOo and aUcaiyade oala lrMbnaad.«Mi 
vaetora bwludhg axogonoua garwa. Murray at aL. EunpM Rtfarit Am^^ 
* |yioiCal.Btel.. 6: 1304-1314 (1983): Hanniek at ii .iioiOil.eioi. «: 1*»|Me tmmitQmMiL^ Pne. M% 

Xo5051[BW. 32;M96-6a99(l966);i<alyatii. <BgJ^ 
: miiiUhi^^ tj^ Hatun . »8: 464 (1964): ^SnXKOgtm: 8M7<1964}:ind4Mn0,^K[^ML. 
4» '8SB: 1064&-10648 (l964)rTiowavar nona of thaio nlMnoaa^KSM wp w aa tai of manHmfSpomtH 
a^M POOF In oumjre madtaL Prooaduraa tor puril^ PIMM POQPjtac^ 
' Matura . 319: 611 (1966): Antortwlaa. \tJB. Patant No. 4/<rai>96 and fWnaiatal. ygSSBSSSBSkiiSS: 
WT: Caual at (1961 ). J. BW Cham. 266: 689649: Antqnladai.Jt^). yy.i^.i^ ' 
7314-17, twnvavar ' theee prooaduraa dM not pro^4da tor. ^apparatton of iiaioQanlpai^ ;actfc^ tl!&BP . A 
» .hpmodhnaraorPDQFShomodhnefa, .^^i, V-^;>.- 

Summary of the tnventton ^: ^Vv \ '■'/r*'^- ' 

The pr«sentln>mtk)nprovktos a purified and Isolated po^paptldata atnktural 
oonfonnatkin d rPDQF B. havino an epftope for bln<fir« to a monoclonal ami^^ 

55 Chain of PDQF. having one or more of the bldoglcat properties d naturaffy-oocunlng PDQF and bakig 
characterized by a purfty cf greater than 96% as detemyned by raduclne 80S-PA(£i^ 
'rPDQF B* ahal mean biologlcany active homodimers of reoonMiant PDOF^^a chain unlaaa €<hanalee 
specffled. Preferabty the polypeptide of the present Invention Is the product of prokaryotic or aukaryotic 
expression of an exooenous DNA sequence carried on an autonomoualy rapUcadno DNA plasmid or vM 

eo vector. In partk:ular the polypeptkSe possesses the structural confonnatkm of rPDQF^^ 
or any naturally occurring varlam therecf or the polypeptkte posseaeea tha atnj^^ 
Bom as set fbrth In FIQ. 2 or any naturaly occuning variant ttiareof. 
Ihe present Invention further rolatea to a daae of monoclonal anttedto h«4ng an aQnIty to apac m oaay 



- bMt0 tpnopa found In'M 

"Tlw pTMtm inwtntlon litfthor provk^ 

" apitoptfouhdinrPOaF^ivKhaioiutk^ 

' , B iy>d obBng tha polypi^ ^ 

' Tho prtsint Im^inHon jpro^^ 
. , oompitoM .MrodU^^of a.PpQF B Oioo In a suttabli vaotor Mo CMnaaa hamatar ovary (CHO) oala, 

; ^. liO^fnl m 6 c fayjAwi^ c n^.rfD Qf.B vvNch can ba autlactad to tha purtRcaUon prooadura dracrM 
lianinu\TMjiliiviMi0ofv<Mrthar^i^^ lo cal Inaa usaful In auch axpcaaalon ifilan'ii* io 
tha prMfit lnv««W6n alao pihovktoa a' miithod for promoting wound hMd^ comprlaing tha atap of 
. adnMatrating. an attaettva amount of a polypaptlda according to ttta pratant Invantlon. 

' BiW Dgscftotlon of DrtwInQa 

V FlQ.t la tha prirnary amino acid saquanca of rPOQFBv^; f$ 
- FIQ. 2 la tha primary amino add saquanca of rPOOF Bo^; 
FK3. 3 laa achamatto d^)k;tk»n of rPDOf Bo^ clona U2H^ 
. FIQ.4lattwoomplata$a(9uancaof ^ixonsSthroughef^thad^ 
vVH0.5laa,abhamatk)daplotionofpiaamldP^^ 
>TO.6iaaa(^>arnaltedepteflcnorthaptoainkfpDS ^ a) 
FIQ. 7 la a achemstic depletion of tha plaamid pDSVE/v-sis; 

RQ. 8 laamA aaquanca coding for a putatlva. rPOGF B<^ pracursor amino terminal raglon; 

FIQ. 10 la the ammo add saquenca of tha pradtotad Irtfttal translation product of tha cv-sla gana. 
RQ.11iaanamlnoacldaaquancaf6rthaCQH/POQFfUak)nprotalnCQP1;and s$ 
FK). 12 iaamphlc daplotlon of EUBA a^ 
.'jlfaaafit Invartionk* . / 

FWL 1 3 iafcaohamaflonpraaantation of tha rabbit aarpufwh modal. 

'.- Oattfad OaaoftpMofi s'-' • *• . 

Inacoorittiyic^wllh'hamathoda^ 
pon of the ^ructural oonlormatlon of actlva rPDOF B was obtained. Tha poiypapt^ 
oomprtaa only part or aB of 9P0Qf 6 and are aaaantlaay free of other PDQF ralatad mdeculea, U., PDQF A 
ch^ POOF A homodbnar and PDOF A3 heterodlniiefa. The purified polypeptk^ 

chaffK ta ft ga d;jaa-»|Mn^an apHopa for bindhg to a monoclonal artfjbody apacWo for an apliopa found in 35 
fPDQF 8^ h«^:a purtty of gmatar than 36^ aa deters 

The rnelhod for pudl^ the polypeptides of the praaem Invention com 
tha cruda po^yp^tida over a chormatognipfilo oolumn to w^ych la boun^ 
aptfopa IbiM in if«QF B and than eMng the bou^ 

As used herein, the terms 'blologk:afly active rPDQFB* or 'active rf^ 40 
i4tro mttoganic asaay. 

"niepraaematfva of/the monodonsJ antlbodlee uaafUl In methoda of the prawtt bivantlon Include a 
monockinal antibody {30] expressed by a hybrldoott deposned aa ATCC f4o. 9366 wm^ 
CuRuraCoOectton, 12301 ParUaiimDrfva.Rockvlto 1937; a monoclonal antibody 

C13a|a)^praaaedbyahybrldomadapoaltedaaATCCNo.HB9367wtththaAmerloM 4$ 
18301 FvWflw^CMtw, RoclcvBe. Mary^ 

byaiqfbfldomada|Maltada»ATCCNo.HB93M 123(MPMIwn 
Prttfs, ftodcvBa, ttorylind 20fl62 on Msroh 13, 1337; a monooionai antteedy gsq arpfiseed by a»h»ftfldom> 
dapoaaad aa AT(» Ho. 9372 with tha Ainerk!^ Omuro CoCeetlbfi, 12301 f^vk^ OHva. Rodcvia.. 
.Mar)land2DBBioiil|arch18,19B7;^ so 
No. HB 9361 iMith$jVnark» Type CoBecflon. 12301 ParklawnlMva. Rodc^, Maryland 20362 on - 
V, iiarph 13,1967; A 

.Amarioih 1>pa Parltean OrNe. AodcvBa, MaryUtfKl 20662 on ftlsreh 16.4967; a 

monodofttl ant^pdy ^] axpmaad by a 
/ a«mColaotkyi^t2ai^ 

. IllQ axpQiaaod bjr.^tq^^ ATCC No. 9367 with the Amertean TVpe Cultura Opfactfon. " 

12301 ffvUwnO^^ March 16. 1967; a monocM MSxk^ (19QI a)9^^ 

;v;;^««iyMdo9i^^ 

? ; floqto«kr^^ 1«^^1997; a monoclonal artftt)ody (lesj axprnaaed by a hy^^ 

, daposIM j» ATC(^iffi^^«^^ the Arpeilpan T>pa Cultura Coaaotlon.:iim I^QoMte, : 

; \^Umifim6209S2 mMt^ vt^r;^ monoctonai antibody (29^1 axpfMl^by a hybrid depoaitadj^ 

thaAinaifag TVy<^ ^ 12301 Pydaian Orfws^RoclQ^ 1967. 

^IbajpapMc oolBQMand.oondBtaa for9ia ctvofnttographlo ayatam employed jwa raadi^ aaoartritaad Vjf 
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ont of ordki«y •« In ft* Ml PrtfonMy an tntR>o<ly iftl^ 
polwMlldw of lh« prwwl InvwJilon if* rwK% 
IntiMt wo* widsj.*.. aeotlo odtf^ profoowd 

of about 4*C> 

At UMd Iwroh ttto ttrm 'itruotunl oonfomtatlon' roftra to Iho itrueturo of • mKogoniMly aotivt 
polypop«dt hwlng •« Of p«l o» IN ifnlno add ••qowwo of ffOOF B. 

euRur* oyttnni. Pftf«r^ CHO eolo. In addHion to tho oi^nMkM lyt^ 

M oontamMad by Iho oroMfll InvMitlofi and Inoludo for ax^^ 

of tha lilloa for prolatao olaavaga. uaa of an allarnata laadar aaquoMO to Incfaaao Itvol of locfat 

eala of tha pelypMtidaa of Itia prtaant bivantlon. 

Tha praaaSraoTilae provMw oal inaa product 
<l>Otf B»«iidieo«ttadaaATOCIto.CRL 9980 wtthtlMAmartoan Typo CumjraCo^ 12301 Partdawn 

M. RootcvMlMaiyland 20662 

ATOC No. CfV. 9386 wlththa AmorloM Typo Culturo CodMMIon, 12301 PwMmm Ortva. RoekvUla, Maiyland 
20682 on Umth 19. 1967. 

Tha praaani Itwantlon ^ provWaa rPOQP Bc-mi^ and fPOOF IWchlckan growlh hormooo (COH) 
fusion Dolypoptidaa, ONA aamnanta onooding tham and tranafonnatlon vactora contaMng auch DNA 
MgnanttI!lnparllo«*r.«^ 

aOOH vaotor daportad In E ooN AM7 M ATCC No. 67362 wW) tha Anwiean Typ« 

Piifckiiw Ort»(t. RookvWa. BfiyBnd 20^ ^ , _^.k- .^.«o«. 

Tha bioio*rty aotK« ff>t)aP • produood by tho prokaryofie or atAaryotie axpraatl^ 

n«..>.^rfMi>iii>Miitfcw«tttonoanbouaodforthalnv<votraatm^ 

a^»\-SMtaK^ TMKBsa!!! ef4e»» mgrwfloot Mff^^Toouraa. (tap«>d upon tha aavwtty of tha eoncfttion 
batog traatad, tha routa of aJ iiilfi laU atton ohoaon. and tha apaolfto aetMty of tha rPOOF B. and w« oa 
datanmnad by tha attandka phyaMan or vtartnarl a n. Tha amount of iPOOf B datmnlnad to produoa a 
tfunmauHo laaponaa In a mmmM la rotorrad to aa 'PDQf B tharapauticaly aftactlva* amount Such 
«fori5au5e^ affactha OTOunta ara raodiy aaoortalnad by ona of ordk^ 

TiSirlW B may ba admWatarad by any routo 
rraOP B ia MPlad topleily 10 a «vound. CornpoaKtona for topical appOcatton of lha rfOOP B of tha pr 

!S SaS iK^waofon9naryatdilnlhaart.W^ 

•iapf»fcfTadfOola««««fy¥«» tha oondWonbamg traatad. _ 
vmto II la poaaMa for tha fPDOF B to bo admMatarad aa tha pura or aubatantMy pura eom.wund, it la 

pralanbia topraaant H aa a phannaoautteal fomn^atlon or praparat a lon. 

Tba fbnwMtona of tha praaart Invantlon. both for vataflnary and for human uaa. oompflaa a th 
afteolk^ ■nourt of rPOOP B aa abova da8aa)0d. togathar iMth ona Of mora pha^^ 
t) W ila< a ir>aiafbrwdop«onalyot h arthar«pout»oingr»dlama.Thaoaniar(e)muatba*aooaptabla*lnthaaanM 
of baing oonaalMa wim tha othar inyadtonta of tha f onnuMion and net daiatartoua to tha raelpt^ 
Oaalwbiy fta fonnutetton ahotid not Induda oxhteing or rwtudng aganta and othar aU^^ 
papddaa •» l«o«w to ba lneonvat«)la. Tha fOrmulatJona may oonvartantV ba praaanta^ 
Widrw ba prwMd by any of tha mathoda wal loKMm in tha art. ^ 

aaaocMton tha aetlva kigradtont with tha earrlar which oonatttutaa ona or mora aoeaaaoiy bigradtonta. m 
ganarai, tha fomMaHona ara praparad by unifonnly and mtbnataly bringing mto aaaodatkm tha •clh« 
Ir^radiant wNh Iquld eanlara or finaly dMdod ao«d oarrtara or both, and than, if naoaaaary. ahaping tha 
produot Mo tha daairad fommlalion. 

FonniMlana auitabia for parantarirf admlniatratlon oonvanlantly compriaa atarUo K 
activa Invadant with aolutiona which ara prafarably laotonie with tha blood of tha rad^^ 
may bo oonvanlanliy prapaiwl by dtoaoMng aoM aetlva Ingradtam in watar to produoa an aquaoua ao 
and randartng a*< aoMlon atwfla may bo praaontad in unK or multf-dooa contalnara. for axampla aaaiad 
mpoulaa or viaia. Fonnuiationa aultabia for topical appOcationa compriaa a tharapautic^ 

rPOOF wim phamwoauUcaBy aooaptaUa topical adjuvanta. ^ ^ ^ ^ 

Tha fMOMlne annvlaa ara provldad to aid In tha undaratantfng of tha praaam ktvantlon. tha trua ao 

which la aattarth to tha appandad eiidnw. It ift undaratood that modiflcatlona can ba mada In tha prooaduraa 

aat forth, wNhout dapwting from tha apirtt of tha tha Invantton. Al tamparahiraa ara axpraaaad in dagroaa 

Calalua «id «a unoorractad. Tha aymbot for nnieron or micro, a.g., miero4tar, miofo mola . ato., la *u*. a.g.. ti. 

^'um,ate.^'' 

Exampla 1 

Subcioning wd Saquanca Analvala of c-ala and v-ala Oanaa 



...•v^ flint utttzad In th« pment Irrvwrtkm was ^ 
s«com%ihia fMovM flsnoms (Wonfl-StuI •! al.. Sclenct 213. 22M (^961)); obtalnad from R. Oaio 
(NaOonif MKulasor Haaim, Bathesda. Md.). A 
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th« Kpnl 9^0 tt nucleotWe 3505 (employing the numbering »y«t#ni of Oevare et Proc. Ned. Acad. Sd.USA 
80: 73l"-6 (1983)); and the Xbel ilte at nucleotide 4817. wms eubclooed Into Uctefiophege M13mpie. Five 
micrograms of pCGO DNA was digested with Kgnl and Xbal. and the 1312 t>ase pair fragment was purified t)y 
•lectrophoretic aeparatton In and extraction from a k>w-mettlng temperature agarose gel. In accordance with 
the procedures described by Manlatis et al.. Molecular Oontng: A Laboratory Manual. Cold Spring Harbor 5 
Laboratory. 1982. One microgram of M13mp18 DNA waa alao dlgeated «vlth Kml and foAowed by 
extraction with phenol/chloroform and athanol prec*)ltattoo. Thirty nanogramTS the v^rti Kp^ to )^ 
fragment plus SO no of the Kpnl and Xbal-cut Mldn^ld DNA were Igated with T4 DNA Igase in^ |il for 16 
hours at 14^ C. The Dgated DNA was used to transform E. cofl K12 strain JM103 (Messing et at.. Nucl.Adda 
Res. 9: 309 (1981)) In the presence of &-bromo. 4-chloro. 3-lndole- p-O-galactoside (x-gaO and isopropyi 10 
^thlogalactoside (IPTQ). Clear plaques were selecteo* and grown in liquid culture. DNA isolated from 
several of these phage was sequenced by the dideoxy chain termination method to confirm the Identity ci ttie 
cloned fragment. One of these phsge clones, designated M13rr>18/v;^ (Kpn*Xba). 



c-sis: 

Tils gene which codes for the B chain of human POQF. designated U2-OS56.1. contains 30.4 kb of 



1$ 



human'DNA and was isolated from a library constructed with DNA from the human osteosarcoma ceB Bne 
U2-0S (ATCC No. HTB 96). The library was generated using the cosmid vector pTlj5 (Lund et al.. Proc. Natl. 
Acad. Sci. (USA). 29: 620-524 (1982)) and the procedures described by Stelnmetz et al. . Cell 489-498 
(1982). the libra/y was screened with a v-sis probe which had been subcloned from a done simian sarcoma SO 
virus obtained from Devare et al.. J.Virol. 42: 1 108 (1982) according to the procedure set forth in 1(a). 

A map of clone U2-OS56.1 Is shown In FTq 3. The boxed areas In FIG. 3 represent exon sequences (Josephs 
et al.. Science ^: 487 (1984) and Qazlt et al.. Cell 39: 89 (1984) ). Exons 2 through 7 are homologous to y^sis. 
and the Junctions with non-homologous regions renresent the borders of the exons. Exon 1. while apparently 
necessary for Initiation of transtaiion of the HNA ii bribed frGm th^s ggnc {Qg^H et a!.. GftM^: 89 11984)), 55 
does not code for peptide sequences which appea le final processed protein (Johnsson et al.. Embo J. 3: 
921 (1984)). 

Restriction frsgments contalnino exons 2-6 were idoned Into bacteriophage M13mp19 and sequenced 
by the dWeoxy chain termination methoc* according \o the procedure of Sanger et al., Proc. Natl. Ac ad. SdL 
USA 74: 6463 (1977). These exon sequences, which contain the entire region coding for the mature rPDGFB 30 
profeF(Joh.-.sson et al.. Embo J. 3: 921 (1984)). were exactly the same as those previously pubUshed for a 
o-sls gene Isolated from a human fetal liver chormosomal Ubrary (Josephs et al.. Science 487 (1964)). The 
complete sequence of exons 2 through 6 Is shown In FIQ. 4. 

Example 2 ^ 
Construction of Mamnr^lian Expression Vectors Containing rPDQF B Sequences 

2(s) Cons t ruction of pDSVE : 

The vector chosen for expression of rPDQf B genes In C^hlnese hamster ovaiy DHFR- cells was called 40 
pDSVE. This vector was constructed using four basic DNA sequence elements. One o# these elements 
provided DNA sequences necessary for aelection and autononwus replication In bacterial cetts. These 
characteristics are provided by the origin of replication and ampiclllln-reslstance gene DNA sequences In the 
region spanning nucleotides 2448 through 4362 (standard numbering system) of the plasmid pBR322. This 
1918 base pair DNA fragment, derived from the pBR322 derivative pSV08 (obtained from Dr. R. TJlan. Unlveralty 45 
of California. Beriieley). was structurally nrKKJified by the addition of the following HindlH Inker Immediately 
adjacent to nucleotide 2448: 

6'-AAOCTTO-3'. „ 

A second element provided DNA sequences constituting a viral promoter that Is functional In mammalian 
and other vertebrate cells. A DNA fragment containing a almlan virus 40 (SV40) earty promoter was generated SO 
by first digesting SV40 DNA with restriction endonuclease enzyme Pvull. producing three Pvyll/Pvull 
frajtiients of differing sizes. One of these fragments contained the sequence ( Hind lll at position number 5171 
to Pvull St position nuntber 270) which codes for the counterclockwise 'earty gene' promoter and origin of 
repiicatton of the SV40 vims. An EroRI linker was added to the 6' and 3' termini of each of the three fragnwnts. 
thereby forming three tcoRI/ EcoRI fragments of differing sizes. These fragnoents were digested with Hindlll 55 
and a resulting 340 bp Hindlll/EcoRI fragment was Isolated by polyacrytamWe gel electrophoresis. 

A third element prcvkSed s signal for terminating transcriptk>n of genes inserted imo the vector. A DNA 
fragment containing the terminator sequence of the earty SV40 genes was obtained by first digesting the 
complete SV40 genome with restriction endonuclesse Hgal. and then converting a blunt end into a ^1 
recognltlor. site by the attachment of a Sail Unker. This unllgated Heal/ Sa}l 6V40 sequence was thereafter 
digested with EcoRI. and the 2030 bp Sajl/EcoRI fragment was IsoUted by agarose gel electrophoresis. 

The fourth element contained In pOSVE provided a means for selecting mammafian cells containing the 
vector. The dihydrofolate reductase (DHFR) gene codes for an enzyme which altows cetts to grow In media 
tacking thymidine and hypoxanthlne. as well as allowing the cells to grow In media containing certain levels d 
the drug methotrexate. This gene comprised an approxinrtately 2.500 bp mouse DHFR mWgene. with fooRI 
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•nd HMW fMMollOA iodonuoM •tWy^ndi. iMlited Irttm plwi«pllO-l M In Opffir jl. £5;^^ yj^ 

0» )iMor.p08VE, A «|0nm,of fl* *!Wtor to Bhowi in RQ. 6. , ;* . ■ • ■ v- :.k^^^ '^> ■•-it 

2(b> Conttwcdofi of pQSVE/o-ili ; ' ^/\!^V -.^-'X^i^- v'i 

«: 78N (19M)). TMs ra^lt ifrndTy tht EmRI sites «t 3j» »* afK* «J6 on Ihf JJ»^^ 
19 ?R).3.TteEo^indsdthso^«r«msm^i^ 

Mo pOSVO^nras nyofogrintt of cosnM U2-0SSS.1 OriT^ivs rsttrtctod isim ecoRTPoMid fay^ 

chsnot/cMoroCrom sxtractton snd othanol prsdpltttion. Flush snds on the 6Q^3bM^X9^^ l^ y^ng% 

gsAsrstsd by (Mng in ths sin(^ strmM foglons In s IS ^ 

DNA poiyniMSS t Mi a four dooxynudso^ 
$$ by Msntstls. Ths rssction wss tsrminstsd by hsstkig Cfor5/nin.$ynlbstio 

DMA linksrt*oonuinlno ths rscognftion sitt for ths restriction ofKlomidease Jsjl wero j|d(tod,tp .ths, 

bltfit-«ndod o^ frs^nsnt in s 21 |it rssotioh oontalntno 1 <rf Unosod Snkorv and T4 ONA;i0SSf. Attsf : 

incubstion omnlilM St 14* a phsnot/cMorofom 

mtrtotsd In a 100 )U msction wM) 26 units of «^ 
m <fissofMdln«smtBvolumaofbufrsr«ndsiM:tropter»ssdins1^ 

23 ld> bond MS out out of ths>l JV>d purttod in scoordanos 1^ 

The^^^fi^ ws Joitsd to pPSyi^ DNA wt)loh hsd boon Bnaitffzod wtth Ssff. in «20 |tt roictton oofMiQ 

T4 DNA iosss. Ths Oostsd DNA was trsnsformod Into E. boO KlFitrsih m^ pC^ymW*^!- 

AmtottHWistant ooloniss wars scrssnsd'by hybrkSzstlon v%hT^-lsboBsd v-slspfobs, sopordk« to 
a$ prooodurosdssorMbyM«ilstlsft)M.AhybcfdU)OGlonswsssslocted^ 

€lons. An hssrt from this dons. oBg^ld/o^. wu exdssbis by rsstrictlon with 8a;^^slrld8on mjpFirv 

oonfirmsd IM INs dons contsinsd ths sxpactsd 23 ld> C:;!; DNA fraomont 
Surprisingly. pPSVLd/ M not raadOy trsnsform NUMTTdlSfi^ and aftsr introduction Into 00&-f osls. or 

Chto^hamatsrowv(CHO)c^pC)SVLd/c^tfd not load to product 
JO iivslsofPOQFsotK%.Arolatsdplasmldconstructsdbyaaittstal.^^ 

transfom^ fW-3T3 osls. Sinos p08VLd/c^ contsinsd s 67 kb rsg 

rsglon ^ oxon 2 region vvhtoh wu not prassnt In ths Qaztt St sL oonstn^ 

region contaM se<|usnces which Inhibtt axprssslon of ths c-sls gene in eome msflmsBsn osi types, A nsw 
inwwnsn^o-els expression vector therefore constfuctsaiTTa^ 
9$ HmM elteeTT^ M) mil 1 J kb on the o*ela msp wae deleted. This new vector was oonstruotsd using the 
rSmmsasn expression ve^ 

highsr sxpression Isveie of ths Inserted gene In CHO celU than dki pDGVU 
restrlctsd with 8sit. phsnd/ohloroform sxtraotsd smd ethsnd prec^)itM 



w For fynafatton of a fraofnent contslninQ ths putativs axon 1 reoton ol c-eis, 3 ttp of pDflVLd/oj^WM 
restricted wtth eamha w>d Kgnl. The DNA f^agmenU were seper^ by electrophoresis throu(M^*^ 
low-fnening tenipirature agsroae gel A 1^ M) fragrn^ 
4^ kb ml the Kw^ stts at 6 J5 on ths CHils map of Fl^^ 
by Manlatls. IbiOeventy^ nanogn^ of this fra^^nem was Sga^ 
45 7S ng of Ml55)1S Df4A whteh hsd been prevtously restrtoted with Kpnt and BamHI. The igtled PKA t|ESS 
transformsd Mo E. col K12 strain JM103 aa dsscrtt)ed sbove: eevsrafd^ 
in BquM Clours. fUpik:stlve form (f^ double-etrande^ 

bv rertrictkxi maoolnQ wtth Bam»«. tW. snd HIndm. 0ns ctone exhtoitfng the oorrect psttern W M i< * >o t »d|or 
use in IsoiatInQ a c-ste rssSEBon'frSmsnt. 
SO Four mterograms^ MlSmpIS/ (Bsm-Kpn) RF DNA was restricted wtth I and Hlndill. Restrtetton wtth 8sl 
resutts In cutting St s stts In ths polyilrter regk)n d M13mp16 whkih is 13 bm 

at whk:h ths c-sli(BsnrH<pn) frsgmsnt was Inserted. RestrictkH) with Hlncfill reeutU In cutting et thegndW stts 
d MISmplsrEr^sntly. restrictk>n wtth Hindlll ratutts In cutting at me TPnd in stts wfthk) ths o-^cBSn-Kpn) 
frsgmsnt, st s position corrfspondtng to STkb on the 02-0856.1 map provided In FIQ. 3. Thus, ths effed d 

55 this procedurs Is to sddsStf sits nesr the BamHI sltaat3.9kbonthemapof U2-0856.1ln Fia3The Mkb 
Ssll to HlndlU fragment wiisCKilated from the reactkm mixture by electrophoresis through a 1.0% lownn^ting 
temperature agarose gel end extractk>n. This fragment Is referred to t>ek>w as the Exon 1 frsgmsnt 

To obtain a DNA fraoment containing c-sls axons 2-7 wtth the appropriate restriction site sticky ends, 4 |igd 
pdsVLd/c-sls wsa restricted wtth Kindltl and San. The restrictecf DNA was electrophoresed through a 0.7^ ' 

00 k>w^ttlng temperature get and a uTs kb fragment representing the region between 1 1 .0 kb and 264Wjd» ori 
the U2-0856.1 map d FIO. 3 wu laoiated. This fragment la refen^ to below as ths Exon 2-7.ftigmsnl. 

In a final 20 ut ligation. 50 HQ d San restricted pDSVE was rrUxed wtth 5 ng o« the 
d the Exon 2-7 fragment. After overnight reactk)n at U"" Gin the presence d T4 DNA igaae. the reaction 
mixture was transformed Into E. cd^ K12 strain DHL Two rspScs flHsrs were made d ampidBn-resistant 

65 coionlss. 0ns fiitsr wss hybridteed to s y^sls probe to detect the presence d the Exon 2-7 frsdmsfil snd ths 



otKv WM hybftdted to tfynthttio otoonidMU^ 

rwionefaMto oONA«IOM (Jowpht t^. SOwxx 228: 636 (1964)). TNs oOgorxiciMUt pn«(ouaiK M 
bMn^hoMnloTwMfiM to tht Exon 1 ftvnMtt^MoHSSb a^. A cIom wMdt hyMdto«d to both prabM 
MM^SMttifl^S^oim (9 for plMnM iMittioa BMtrtotior) OMlytl* oonflriMd Ihit Ms |*Mid. otM 
BDSVE /o-fl>. contitood 4., wrt» ifrtno** •« .^PM^i «« np- 



2(c) CMitni mian of d08VE/¥-«w : 

' Tooam^« mamM|isn'S$rM^ voctor oontaining tht gono ttMt would um tht ttmslatlon 
MtittimolaMi utOzod by aim^ 
ONMM^SmoCH 

to • IMalon of tho 8SV onvrtoi). tfyoeprotoln and rPOQF B^»^«»W~ 5* 
Prooftsrttt or tho amto tannM portkm or tho fusion product may thw 

fPD(tf 8 orotain hcUM 88V anvelopo protoin sa<KierKM- 1^ 

(Koiv»JstMoMdf«yftadlnE;(an^ 

fnttRMmattoi^ 

ibkr). wd tha8aB atta ki lha po^Mcar ragion of M13dy>18: tha lattar aita ia 7 basa pairs aiipy tranvtfwj^ 
as at whiGfi {Ra v-ais gana wuirisMlad. fhla fragmant wu purlflad by alectrophoraaia Ifvough a «m 
lfl^^T^tttKH^Hny^«SS^^fl«fo^aart■^baQM(^dbv^xelalonof 

KvTnM pndM WM trwafonnad Into E. ^TRW strain OHI; smplcaifhraalatan* odonlaa » 
: toroanad by twbrldteation to a »P-labaBad v-sis ptotM, socording to 

^Sm^^tSiMSM dcnas «vtra satactwl. grown m BquM outtura, and subiwnad to ptasmid laotetlori 

donas containing msanalh five corroci ortomationlortewwwiptlon by ths SV4ir^ pr(^^ 

auol< dona waa namad oOaVE/v-aia and was uaod In ttta axanviaa dascrtMd baiow. Its stnictura la » 

dtagramoad ip PIQ. 7. 

2(d) ConatrucHon of p08VE/c »-ai»: ^ ^ 

Tooo«wliuri>nwnMto>w prgakwvoctoflnwfiichtt>amalurarf^ 

oana but ttia translaiton initiation signal and amino tarmlnal region of tha ifOOF B pra^rotaln la » 
SoodS by tfia gana. tha foaowing proc^fcjra nwv ba usad. Ona micfogfwn of p08N« ^ 
with Sal. telowiaTy phand/chlorofonn axtraction and athand pradpltallon. Thraa «* JJ^JJ 

form7tha M13»t>p18AH<la(Kpn-Xba) subdona daacrt>ad m Exampla 1 was 'wtrictad wW»^andMLTNa 
rasdUhtliaralaasaors^l bp fragmant apanning tha ragionbat^ 

(Davaf»atd..t>ld..«jmba*gayatam)andtha8ailaitolnthapolyOnlt«-ragion^ » 

(Mn «wVbd sita d whid) M 
tovHrSllM tanwSSura aoroaa gd.^^ 
A ONA fragm^rt oofraapondng to tha putatlva rPO<V B,* Pfolain praouraor amino tam^ 



synthadnd aooordmg to publidtad procaduraa (McBrtda and Oaruthara. Tatrahadron Latt S^jMMIMS))- 

nudaoSda 209 of tha rfH)aF 6 protain eONA dona dascri>ad by Joaapha d dv 8da^ 

8aH alia was addad d tha upatraar.i and to parmH Igation to tha pOSVE vactor. Thagdi alta d tha 

Smatravn and oocura naturaly d thia podtlon in both o^ja and jt!la. ^^K^.,s>mK 

. ThalManraaalonvaotorwisassafflbladbiaS^llgatlonraactlonoonta^ 

2£ ng ol B)a aynthdio 8dl/8rt c^ja iragmart. and 26 ng d tha grt^ 

Ineubdlon d «• C In thapr»sahdaorT4 DfU Bgasa. tha ra^^ 

atfdn OHI . ()i««ioda rapBoa flltara wara mada d an)ptelffln raslstart odonlaa. Ona d tha Wars waa h)^^ 
to a radldabdadv^s p/oba as dasertt>ad sbosw: tha othar was hybrtdiad to rw 
e-sls fragmanL >raona which hybridixad to both probes was grown In Iquid oulhjra. and tha plasirtd n 
ISEerad waa ladatad by dsndard procaduraa. Rastrlction mapping with »S«. HiSS"' ^ "J^l^ 
aflHftnwd ttiM thl« dasmid. namad oDSVE /cvsls . contalnad alamants arrangadaa eh^ In Fia. 9. Tha Mdnp 
•dd aaquanoa d (ha prdakt axpadad MWIdtid Uanalation produd d (Ma gana la ahotwi m FKS. 10. 

Eampla 8 - 

AlMwnalM Cal Trandormation: done S alactlon: and Oana AmdHteatlon 

h Cxmla 2 wara introduced into a manuiMiian cafl line. Tha procadursa usad sra assantiaay thosa daaerttao 

h PCT Pdant AppBcdion No. US84A«021. 6883. whid) Is jncwpofdad ^^^^'^f^^^f^, 

pwpn- «^ <PtiX.ain erts dsscrlbad bv Urtaub at d.. Proc. NaM. Acad. Sd. USA) 77: 4481 (1960). 
lock tha duyma dlhydrddda radudasa (OHFR) dua to mutations m tha atnictura! ganas •ft^jbjfw** 
raoulra tht oraaanca d glydna, hypoxanthina, and thymidma m tha cuttura madia. Plasmids pOSVE/0:Sto. 
ooSvE/y^cr p08VE/ov^ wara transfadad along with carriar ONA into CHO OHFR- cab growing in 
mad|t'bOT*»gTwo«5Sii 
mbclura waa trmiadad mto CHO OHFR- cala. 
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Aftar thrM dtyt. the ceQs wero dispersed by typslnlzatlon Into several 100 nun cutture plates in media 
lacking hypoocanthlne and th^^ 
thereby Hie tfOQf B oene, survive In this niedla. 

After 7-21 days, colonies of survMng cells t>ecame apparent. These transformant cdonlee. after Aspersion 
$ by typs^)lzatlon. may be contlnuousfy propagated as a mixed population In meda tacking hypoxanthine and 
thymWie. creating new ce9 «Mn$ (e.g.. CHO-pOSVE/v-sls. CHOpOSVE/cvjOs). Attemat^ely. MMdual 
odoniee may be trypslnlzed and transferred to the wells cSTmlcrotHer (flshes. creating new. clonal eel Rnee 
(e.g.. CHO-pDSVE /cv-els ). CeO Rnes CHO-pOSVE/v-sls. CHO*pDSVE/c-sls and CH0-p08VE/p>ste were 
respectively deposlteSon March 13, 1967 with the American Type CulturTSolectlon. 12301 ParWawnOnve, 
10 RodcvtOe. Mafytand 20852. as ATCC Nos. CRL 9359. CRL 9360 and CRL 9366. 

CiAtm fluids from the above cell strains. Including those derived by growth of CH0*p08VE/c-sls clones In 
miorottter wetts, were tested In a bioassay and In a radioimmunoassay (RIA) as. descriLied In Example 4, for the 
presence of rPOQF B. Representative 5 day culture fluids from CKO-pDSVE/V'Sis and CHO-pDSVE/ cy sIs 
oeBs contahed approximately 100 to 200 ng/ml of rPOQF B u determk>ed In both assays. Culture fluids from 
t$ one of the CHO-hpDSVE/ c-sIs clones, which clone was used in subsequent work, contained epproximetely 200 
ng of rPDQF B per mtaUtSFTbumire fKilds from cells transformed only with pDSVE did not contain detectable 
amounta of rPDQF B. 

The quantity of recombinant rPOQF B produced by the ceO strains described above may be increased by 
gene ampQAcation. yleld^ new cell strains of greater productivity. The enzyme d^rofoiate reductase, which 

go ie the product coded fbr by the DHFR gene, may be inhibited by the fkug mettK>trexate (MTX). More 
aped-Acafly. ceDs propagated In media lacking hypoxanthine and tl^dlne are inhibited or kitted t>y MTX 
Under the appropriate conditk)n3 (e.g.. minimal concentrations of MTX). cells resistant to and able to grow in 
MTX may be obtained. These cells are usually found to be resistant to MTX due to an ampOflcation of the 
number of their DHFR genes, resulting In increased producfion of DHFR enzyme. The rurvl^ ceJIs rnay. In 

a turn, be treated with Increasing concentrattons of MTX. resulting in ceU strains containing even greater 
numbers of DHFR genes. 'Passenger genes* (e.g.. rPDQF B) carried on the expression vector along with the 
DHFR gene m frequently found aleo to be increased In their gene copy number. 

Buatrattve of this ampefteatk>n system. ceU strains ChO-pDSVE/c-sls. CHOi>DSVE/v-sts or CHO-pDSVE/ 
cv-sis were s(i)Jected to increasing MTX concentrations (0 nM. 3S1SA and 100 nM). Ttepresentatlve 5 day 

30 ctdture me^ aamples from each ampimcatk>n step of CHO-pDSVE/ c-sIs were assayed by RIA and 
determined to contain OZ 2.0 and 2.0 (ig/nU. respectively, of rPOQF B. RepresenUtlve 5 day culture media 
aamplea from each ampHflcatlon step of CHO-pDSVE/ v-sIs and CHO-pDSVE/ cv-sIs contained rPOOf B at 
0.15. 1.0 and 1.0 |ig/ml. respectively. In these procedures. 1 x 10* cells were plated in 5 ml of needle in 80 mm 
tfshee. TWenty-four hours later the media were removed and replaced with 5 ml of serum-free media (high 

SS glucose DMEM supplemented with 0.1 mM non-essential amino adds and 2mM L-glutamine). rPDQF B waa 
attowed to accumulate for 6 days In the serunrvfree rnedla. The media was coOected for RIA aesay and ^ 
were try^MMied and counted. The average RIA values of 2.0 ^g/ml and 1 .0 iig/ml for CHO-pD9VE/ C;Sls and 
CHO-pOSVE/v-sIs (or CHO-pDSVE/v-tIs) cells, respectively, grown m 30 nM MTX. provkied actual yielSTof 10 
M/piate and Sllg/plate. The number or cells per plate was 2.5 x 10*. The effective production ratee for these 

40 culture condKions were thus 0.6 and 0.4 (ig/IO* cells/24 hours. 

The oe8s in the CHO-pDSV£/v-sls and CHO-pDSVE/ cv-sis cultures described Unmedlately above were a 
gw^etlcaly heterogeneous popdation. Standard screening procedures were employed fa" these ceHs. as wefl 
as for pC36VE /V'Sis ceBs. \n order to isolate genetically hontogeneous clones with the highest production 
caprHty. Bee SecBbn 1. Part ^ of 'Points to ConskSer In the Charactef1tatk)n of Cel Lines Used to Produce 

45 Bk)io^rXne 1, 1964. Office of Biologies Research Review. Center for Drugs and Bk>k>gica. U.B. Food and 
Drug Adminlatration. 

The productivity of the rPDGF 6 producing CHO cell lines descrtbsd above may be Improved by appropriate 
cett culture tecliniques. The propagation of mammalian cells In o^ure generalfy requlrea the presence of 
eerum in tfie growth media. A method for production of rPtXBF B from CHO cells In media that does not 

30 contain aerum is expected to greatly facilitate the purlflcatton of rPDQF B from the culture n>edlum when 
standard protein purification techniques are used. The ntethod described below Is capable of economica:':' 
prodMk>g fPOO!F B in serum-free media in large quantities sufficient for production. 

fPOGfr B-producing CHO cells, grown in standard cell culture conditions, are used to seed splnr>er cell 
culture flaalcs. The ceils are propagated as a suspension cell tine in the spinner cell culture flask In n>edla 

55 consisting of 50*50 mixture of high glucose DMEM and Ham's F12 (Qibco) supplemented with 5^^ fetal calf 
serum, 2mM L-tfutamlne. 0.05 mM non-essential amino acids and the appropriate cor>centratk>n of 
nnethotrexate. Buspenslon cell culture allows the rPOQF B-produclng CHO cells to be 9%pwM easily to large 
volumes. 

The CHO celts, grown In suspension, are used to seed roller bottles at an initial seeding density of 1.5 x 10' 
60 viable cells per 650 cm' roller bottle in 200 ml of media. The cells are allowed to grow to conftuer.c*/ as an 
adherent monolayer over a three-day period. The medium used for tttis phase of the growth is the same as 
used for growth In suspension. At the end of the three-day growth period, the serum-contalnlr>g media la 
renrioved and replaced with 100 na of serum-free media: 50-50 mixture of high glucose DMEM and Ham*a F12 
supplemented with 0.05 mM non-essential amlr>o acids and 2mM L-glutsnrUr>e. The roller K>otJes are returned 
0$ to the roOer bottle Inct^tor for a period of 1-3 hours and the media again is removed ar)d replaced with 100 ml 
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of frash serum-tree media. The 1-3 hour IrKubetlon of the serum-free media reduce* the concentratton of 

"*?;:t£r&,;iT.r.''«?J^^ to .h. incub.,or for seven day. J 
the serum-free culture media. At the end of the seven-day P'^'>^^^'!?J^Z^^J^Jt s 
removed and replaced wtth fresh serum-free medium for a second production J^tJ^y*^.^^ * 
production system, a representative seven-day. serum-free SJjffl^ 
Ew^d by the niA and mitogenesis assay. Based on an estimated ceR ^^^J;*^^f,^T\: 
each850cm»ronert)ottle contained from 0.75 to i.5x 10«censandthustherateofproductlooolrPOOFB«ii 

In the 7-day 100 ml culture was 0.10 to 0.19 jig/IO^ cells/24 hours. m 
When usirig a preferred method of rf>DGF B puriflcatton Invotving «ffln"y c»*«"»»<»«2P*5^^^ ^ 
m Examples 6 and 10). n was found that the presence of low levels of serum In the f<>nf««n^^i*" 
comoMcale purification. These low serum levels did. however, lead to Irwressed levels of fPOOF Be^;^"^ 
intSe^nedlum by CHO-pOSVE/c:s!s or CH0-pDSVE/v:S|8 cells. Therefore, a procedure modified 
from the one described above for large scale tissue culture was adopted. ^ ^ ^ ... « „ 

SinVa4 wwn ^ fi""*' and innoculated Into roller bottles exactly as ^^^tJ? 
of SSJ^Mo cennuenS. the medium Is removed and replaced with 100 ml of the ^"^^ 
iSTSe bottole « returned to the Incubator and after 7 ^l}^^ 'l^lT^^Sl^^^Sl^S 
be added to the ceNs for another 7 day cycle of accumulation of rPDGF B In '^?5^Jj;^ 
repeated several times before production levels fall off significantly. A representative 7.<tay sample contained 3 

*^ Sgl^Ils^ective rPDGF B produced by CHO cells contalnino a foreign rPDGF B gene were 
unexoected being 20-100 fold higher than the levels reportedV produced by a variety of other cell tyP«»n«o 
iSc^iDG? B ge^ had prevSLsly been introduced (Huang et al.. Cen ^: 79 )= J^^J^^!^ 
Na« AcS Sci USA 82. 1721 (1985): KelV et al.. EMBOJ. 4: 3399 (1985); or cells In wN^ an endogerwus 
ro6FfeSeyt.«^ i-s»«d (Nl'lsson et ElSC Jgl^dSclUI^^ 

31S- 168 '1986>; Oousim etsL. CeB 41 : 301 (i985).ih|«lno et al.,^evJ»oL 110: ^}^^ff\'*'^^!!^,^:\ 
Klc: Stl.^;d.Scl.USA : 83719^1986): Fox «,d ^^o^::'^'^^^§^i^%S^'^^ 
Heldmetal.. Nature 319: 5 11 (1986). Contrary to previously reported * prooucao 

according to thiTpresent Invention are great enough to be practical and k- 
^SZls of actWe rPDQF B secreted Into the culture media by CHO and ^J^f*^^ Tjl^ 
Increased by altering the amino add sequence of the precursor prote« ^^'c^J*,/*^?!?.';^'^^! 
•rmh»l to the mature, secreted form of the protein. For Instance the portion of ^^J^^^^^^ 
e^JSng the region of rPOGF Be- upstream of amino add number 82 m Figure ^r«^J^ tSi2S?£ 
with a ONA sequence coding for the amino terminal region o^ another proWn. ^"^P^^ S^nSSJSil 
secreted by CHO or other vertebrate cells m large quantity. More iP^clflCBny. ^"^^^J^J^^^^ 
nvw be replaced with a ONA sequence coding for the ami-w terminal region of the protein erylhropoeltln. 
which protein can be secreted from CHO cells In large quantity. 

Examp'e 4 

Analviila of POGF-Belated Proteins In CHO Cells and Conditioned Medh 

^i^^^'S^^^^^^^ in a ^^TJTJ'S^IT^ 
d«,slty of3xl0«ceas per wen lna24-wen plate (area approjJ^^ 

,t 3r C m a ceB growth medium consisting of Oulbeccos mWmum ~*^S,2T^ 
supplemented with pemcHlln (lOO .inlts per ml) and •««P<<>^'"J\» W 
hMrt^lvated calf serum. At confl-jency. the noedlum was the Mflie e^^ 

SSaWng 6% human platelet-poor plasm. (Rutherford and «<>":;igSg» SJf Jj^^ 
hours after me<fla change. PDGF standards and assay samples were added to thewels «^"™2^ ? 
2^i^T?8>SSI. M«fla was removed. «^ 
^1 of fresh supplemented OMEM containing 6«Vt, heat Inactivated 

Me-»H.thymldlns(New England Nuclear. 20 O/m Mole). After ooe hour^the ceBs »^ •JJ'JSJ'SSS 
r«nov«l.'«Hl cell sheets were wasted with cold foephate^H^ SSrSSi SSi^^oSf J25 
Trichloracetic add (TCA) which was allowed to stand for 5 minutes on Ice. The TCA 
ISSSSonce with iesh cow 5W, TCA. the wash was aspirated off ■ndcrtlsheeU t 
•S^n were dissolved in 1.0 ml of 0.25 V. sodium hydroxide. tran«teiTedto a 9^*^ (XrtahJglOw^ 

•cmtiaatlcn cocktaH (New England Nuctear 
sdntlllatlon counter. A standard curve was constructed covering the concentratton range of 2 lo l W ng pwm 
of POQF. and POOF activity of assay samples was calculated from the standard cwve. . 

4lb) Radioimmunoassay utltaino PDGF from human P'«<«'«\' "^ffgf^^'T^ rOOT malllad from 
the specific radloimAiunoas My used to detect and quantmte rPDOP IT^^'^^^tJ^^^^I^ 
human^elets and rabbit polydonal antlsera raised agalnsi PDGF "S^lirSi'SfS! 
POOF (05 w) was lodlnated ising .[i-IJ Na and lodo-Qen© (Pierce Chemical Co, Rooktord. ■.) tflf th. 
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SO 



SO 
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•ntlMfum wHh v»ylno •mourtt d vtrHbthd human pW^f* »?P*f < 22i'?fflI22ffiISlS2 

SSody fMK«on pto^ 

0<l^>minurK>i»>rtlv»iiWwMln«<luN»iii WM niplM^^ 



inoorporattd Into proMlM to bolleved to «pproioh • •^^f!SJS?.2ft^^ 
ptatitot POOF and ■ntfyzwl by €DS^>AOE and llourogrMV. P^^j^^^liSSSSSSffe 

clart mSlTcortaWnfl 0.626 ma 01 •»8<7«^ 

^ C. tho medtoKwr. ooaMled .nd n«d6 1 mM m »W and 0^% In .otfOT^ 
mMl wu fwrwvtd by owtrtfuarttoo ter 1 inln. ma' Byfcma n Mfero^5J^Al2£?£?S* 

fUetanond. MHornIa) and oanWfusatlon aa abova. A»»tMW •^^'^^^ *flTSS^Ti^ 
CSSS at V c'lor 16 tKH«. apacHlcalty;^ 'SSUSSSf ^Tl2 SS£ 

A4,pharoaa9 for 1 l»our «l worn «W|rahira Jolo^J 
A^sSharoaad/lmmuna oomplaxM war* «»ahad 6 thwa ««»«^f2f"S^S*^^ 
.S!SS«SkalaMadlrw^ 

waa1?t bite two aquai portlona. and gel ioadkto «*»'^?5'2SSI^ 

,t>oM agrin and then elec tiu ptw r aae d ttwouf^ an ^SOBjo^ia^jw^ 

€n*Han^ (New En^ WuelMir. Boeton. MA).^. end W^Jy a-g^ . 

Hie maior etable htwoeMar form oT tlW B m oaia ttwK^med aj^c cgiilnlng 
tiomoganeoua bMd or;26 kd. Alter reduction, itya lorm iiiae ••owwrledlo «»ia,ar^ of 

ThTSorUaoeMar fonna 01 iPOOF B eecreted by 1t>aae c ete were irtMOgfOW. 1b>fcwo«yc^ 
wlthlhe graeteat ManaWea on trweutorwBograma had mutiUl ea o cnm>o^» ^!^BSL 
kd apaoliUerecn.e«A«t leaa wenae. A fo^ 

4na^rlntaoellUlvienn.U. 23kd. Tha reduced fom»W«t«oeM»^^ 

3lnt«».eb..idh«lanK>b»lycoiTe.pondJf»gto1S«kd.8o^^ 

12kd*«reel«>pre.«AMuohleMlnteneeb«K».oreJlcd^Jlcd^ 

otbends obaeivedln the reduced htreceOutor rPDOFBiey. ttaheUdbenoy tWta^^ 

^utoiedtograma do not neoeaaarfly irtlect the tnie dWi6wtl0n c# mawt^^ 

bU rather era atoo dependent on the cyeteJne eoptert oleK**^^ 

tlone of the apedea daacrfced above leere obawvwJ In oe««^ 
oate. nor were they obaerved aliar feactton wtth eonlrd norwlr^^ 
-the <*aaived^«WB prolelM «mm(«»p»olplta^ 

Mdora eie fc» ganenlegraement i«lth prevkwa ebaerMlkm on«)OP purtlled Mf^immjgm^,.-^ ] 

ib inaretlon or <6meew to e Chleken Qrwwth t^xmantfPOO f'ftakiir 

'-/ kd Conetnictkw of cCQPt end tnmfomiatte n^'E. cdl; ■ _ _ -^ -^wse 
provide a eouree d krge quwitttlee of enUaere ttat wpuM »J«*?gV^D2l 
.:«id.puriBcelk)n..an vvraaaton ptaamM wae.oonata«>ted for Wwtt fcllw 

l» ni i e ki « oeda d br ftev^laoene.^ oompg g e equenocorthe 
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Cootruetteno>Aw«.CAPi. 



total 



r Column t«>dU>t for PufWMitoflfrfiOQyBfram 



inS). Tht Mfwn vfloMmd to run Into ttl^Snli 'Si «II '^^^ "O***" ««• 

"'"H'noo'obuanaboortHd to Iho column i»M«kjf.i«"-*^^ . 



•» 4«C wwi 100 n« or buffifE. ^ ****** P«w« Wo • 1J x io cm gliM column. md wuhotf 
'^'^^^^ ^ JT^J^ *^ Condmontd Modto : 

•nfl;CC*»1-^^ to . 10 ml 

•2««;tt^wllha0columnvolumMorbu»fJF^^ 
«J-to-t 6 column *clumw bonw O (a?6Mlto^ 

t«iwt ooOioiod. and iPOW B oortiWna frIrttoM Si^^ 

.•c.*«««l04H*t»SS5»p5^ 

[e)Chafiettfte ^HonoffPDQP Bfc««>,.KKi*L«. ..^.^ .. ^ 

^niH. I ft iii3uy^_!!?^ 



•ottte aelA ABquotft (0^ to 2 u 



12 



02t3ai7 



port. NItrooMulOM Molt wHrt Diockvd with lflO*flLi ^ ••timittd to b« more than 

'*^k'^J^ •ntlbody for 2 to 3 tS^JlS^S^L '^J^J^ BSA in PBS f orl hour. ISISS 

•flllbo<ty dcttctlon cvrM o«it minaTJiSShSSru^J •nW^W Mrum m PBS for 1.6 how^ndS. 

Two maior bands vislbk on .kT kL!? ' * ^"Wtd 1 .M. ■"iwiy 

14.400 *nd at apprcxifflatav 1«.000. ooawvwJ at moiwulv Mwighu slightly les* than 

Exampla 7 

Otnaratlon of Po,y.,nn,. ^ ,„ ,^ ^ 

y(aj Inwunit atton of rabbin and analvila af (vM»ri/.«.i 

.cr^::;:ir.r.?!2rjissr^^^ }^S:LV'^^'^^Bors,^of^^ 

fPDOF B radtoiodinarad by lha BolIon-HunlaM^hX. fBolf^^^*^'^^^^ <f ). o! 

radlelmmunoasaay parformad daacrlbad in EwSpto 4(5 i^?' «» (1973)}. \n • , 

:?!if%^L%-arroVircH%^^^ « 

•diuvw,! (Calblocham-eahrlnB mod^c.Ton Sibli hTSl^!** by aonJctlon wtth 0.15 ml F^l^^iil 
rj^alvad mulllpla aubcutanaou. ^jSl' o? J^^JtS^^ 

Invnunliafioointrapafllonaallv i«^h irnmV.li; mouae received • ivLvl^! 

NaHa>,,nd0.016MN.,C0, w«^7JidT.;;^ r'ou '^^^'^ B..^- ''OO pB/ml) m 0.035 IM 

aolutlon ova,nlflhi .t ,oom tamper.U flamS 

aitaa wflh250Mlparwanof PBsVonuinino sSdSv^^^^ '"T by btecwJi wSoSS 45 

mteroatara of mouaa aara dllutlona. fromTo- Mo iH; pas t^" l^f"* '^^ *' f-inpeiitwrRS 
wtna. meubalad al room famparalwa for thr*.^.,. . •^'•^ '*> •ntlaan-eontahibHl bto<*ed 

wftf, KP waab «.utlon. EarS* Ice^lTST' ^ 

.rLrarrr;-^-''-^^--'^^^^^^^^^^^^^ 

200 ng per ml, respecHvey The spiens were Z^^^^ atreptomySn a, 200 JnH^SS 

In fresh media (as above) end placed (n a sterileTiom-rKl k passed through two rinses 

the spleen, in the stomacher apparatue^ZicSeri^^^^ ml of the s«ne medlu^iJSJt'S,"^ 

::^rp;rerbyr»ra 

wabed b.c. .b med. .as abova, co^/USKr^oS^^^^ 
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nriynicraltwalquoit ofouttura fluid from fiM* hybfVton* wSwSwSm^ . ' 

WM •xp.xi.d lor lUrthw iMtlng and .w^MSSi^^ 

7(d) ProdtKtton and PurlllciMon O Hlph-Tllf Monoetoni An Mh^Hu- 
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7(g) Assay for neutralization of rPQGF By-tumltogenlc tctMty : 

Monockmal antibodies raised against rPOGF Bv^ were tested for tt>e abiiitiy to neutralize tt>e t>)ological 
activity of rPDQF Bv ^ In the mitogenesis assay for 'H-thymidlne Incorporation Into murine NiH ceDs (as In 
Example 4). IhB Immunoglobulin fraction from each of 6 aacttes fluids, generated from 6 dlffafent hybridomaa. 
was Isolated by chromatography on a protein A-agarose column. The specific technique utftized was Bk>-Rad'a 5 
Aff)*Qal Protein A MAPS II monoclonal antibody purification system. TWo to five mlitlllter of dartfled aecttes (kid 
diluted 1 :1 with binding buffer were adsorbed to a 5 ml column of purtfM protein A coupled to crosa-Hnked 
agarose beads and pre-equflibrated wtth binding buffer provided by the manufacturer. After washing 
non^>ound protein from the column with approximately 10 volunries of binding buffer, the bound 
Immunoglobulin was etuted at pH 3« and the Immunogfobuftn fractions located by reading absorbanoe at 280 w 
nm Pootod fractions were neutralized with 3.0 M Tris buffer (pH 9.5) and dialyzed against PBS. The 
ttnrr^unoglobutin concentration was determined. 

Serial dilutions of the purme^i monodorul Immunoglobulins were Incubated with 8 ng of rf>DQF B^^i 4*'C 
for 12 hours before applying each mixture to an indivldusi bioassay well In the standard mitogenesis assay as 
described In Example 4. Antibodies from clone » 162 were most effective In neutralizing the effect of rPOGF B ts 
on >H-thymldine uptake, giving activity at less than 100 ng. Anti-bodies from ck>nes 155. 133. 52 and 30 were 
Intermediste in activity, but still neutivHzing. Ck>ne 232 showed no activity. 

7(h) SDS-PAQE anatysls of purffled monock>nai antibodies : 

The Immunoglobulin fractiona of the n)onoc)or^ antibody ascites fluids were analyzed by SOS- PAGE on to 
^2,Wo gels. Approximately 2 ^g of each Inrtmunogtobunn waa run In comparlaon with the same quantity of 
tmmunogtobulin from unfractionated ascites. All samples were reduced by treatment at lOO^C for 5 minutes In 
&^ 2-mercaptoethanol before app^ng to the gel. Electrophoresis and aitver-stainlng of gels were performed 
as described in Section 6(d). The stained gels revealed a high degree of purity of all ImmunogkHHitin fractfc)na 
and the piesence of an^ounta of heavy- and light-chak) IgQ expected from the anrKXjnts k>aded. Each ss 
Immunoglobuttn sample assayed contained heavy- and light-chain components which nUgrated on the gel to 
the expected molecular weight poaltkxu of 50.000 and 25.000 respectively. 

Example 8 

30 

Devetopment of Immunoassaya for POQF Utilizing Monoctenal and Polyctenal Antibodies to rPDQF B»#^ 
Sensitive and very specmc knmunoassays may employ monock>nal and polyctonal antibodies to rf^F B 
according to the presont lnventk>n In a variety of combinattons and variatkxis. and may utfflze a variety of 
detectkm achemes. The present ktventk>n comprehends an of the possible comblnatkxts and variatkxw that 
utilize monoclonal antlbodlea directed against nattve. non-reduced, dtmeric POQF according to the present 3S 
kTventk)n. and is not Imited to the specmc example described here. Such aaaays may be useful for the 
diagnosis and predtotlon of prognosis ki certain pathotogk^al conditions, e.g.. sonrte forms of cancer. 

Purified monoclonal antibody 162 (60 ^1) was adsorbed to the wetis of Nunc OS^n mtorotlter platea at 6 
^g/m! !n 0.05 M sodium carbonate (pH 9.2) ki an overnight k>cubatk)n at room temperature. The 80lutk>n was 
aspirated and the remaining protein adsorptk>n sites were bk>cked with 150 |il of 2CM) gelatk) for 45 mkunes at 40 
room temperature. The solutk>n was aspiiated and the wetIs were rtnsed once wfth PBS contaktkig 0.025% 
TweenO 80. Fifty mk^rolHers of antigen ki PBS containing 0.025^^ Tweene 80 and 02^ gMk\ «vere added to 
each wen. before IncutMtion for 1.5 to 2 hours at room temperature. 

The antigen solutk)n was removed ar>d the weOs were washed once with PBS contaJhIng OJ)2SiOfy Tween9 
80. A rabbit polyck>nal antiserum raised against rf>OQF B was diluted 1:1000 ki PBS contMng OJ02SI¥^ 4$ 
Tweend 80 and 0.2<^ gelatkt. and 60 ^l was added to each wett. After ktcubatton at room temperature for 1 to 
1.6 hours, the solution waa removed. The wena were washed once wvlth PBS oontalnk^ O.Q2S%TWeani980.A 
oommerdal preparation of goat ami-rabbtt knmunogk)bu8n. coi^led to horsera^h perooddaae. wea dMed 
1:4000 k) PBS oontaktk^g 0.025<Vb TweenO 80 and 020^ gelath. and 60 |U was added to each wel. After 
k>cubatlon for 1 to 1.5 houra. the aolutk>n was removed and the wella were washed four tknea wfth PBS » 
contamtng 0.a25(Vt TweenO 80. The ABTS Peroxidase Substrate Solutk)ns A and B (Kkfcegaard ar>d Perry 
Uboratorles. Oaithersburg, Maryland) were freshly mixed ki a 1 :1 ratio, and 100 was added to each plate. 
The absorbance of each wefl was determined at 414 nm ki a TIteriek Multlscan EUSA plate feeder 5 to 20 
mkvutes after addition of the substrate. A representative standard curve generated by this mty Is shown ki 
FIQ. 12. 



Example 9 

Constructten of Monock>nal Antlbody-Agarose Affk>lty Cokimns and Use to Purtfy fPOOf from 
Con dlttoned Media : m 

J ' 

9(a) Constructten of Monoclonal Antibody Affinity Columns: 

Purified monoclonal antibody knmunogkibuims 52 and 162 were coupled to CnBr-ectlvated Sepharoee^4B 
for the devek>pment of affinity columns. The couplktg was canried out as descrft>ed ki Example 6(d). Theiatlo 
of knmunogk>buHn to Sepharoee 4B waa 3.5 n>g per ml of SepharoeeO for monock>nal 62, and for 162 Kene m 




ottttir 



SjOmg/M. 



. .1 



"Alnhy plication 61 fWtf 1 from iWktf 6 tiredud ig'cil (for mmpl*. CM(HjOSVE/o^ . 
CH0«08VE/V^ a CHO^oeVE /w^ ) culture iMdh. mty to perfornwd using monodonil jnttwdTtt 
md 162 ookmTrScpti ST md *8epfi 16r). Tlw opcmion of Ito two monbolotMl ttlAty eoMnra mm 
•McnIMyMtlMfltltod In Exaiml»6f0rtto rabMinli-0^ 
L<»CHOjfWBcult>«»IMdi«ww<d>o(b«dtoltoa«W» 

1lowr«tWflta(M0fnMiour«id«lutMi|ifimiAM ^ 

Piu iO HXW tiW no (POOR motiom HMT* tooatad by M «l»'«0 f «W 
«M m »nian> Inoof p ociaon. or. m aoma cm h . by dot i mwi u ncMndfcifl^mir. iWKy B oowwrino wytwiM 
pMM-and atorail for Mar'aMlyaia M daaorftad baioMr. ' 

v.'- ■ " •• '/■■ "■ . ^ ■ ■' '•' i'- '.' 

BawclaiO ■ ' ' '^'^■^'■■■'■V''':':-'-''. 

Chafciarttabon cf PurtBad tPOQF B 

^" ^ ' ~ ^ • 
IWa) a »f AGE analyste of unttbelad and tefaatad iPDQP B : 
Toa8aa8sthapultydiM>0^6clvoiTn}ogr«phadon8^'B2or8eph l62«ffinBy ooiurnnMamM^^ 



a; |]y60S4VUlE.iMabM/PDQFB «m dalMtad by aOtwMaft^ , 
sciHd!.<9Wttl«asofac)R>tain.orbyatainingwimC^^ - 
mora aanildw nwtttbd. aoma protain* ara banar dottct^ 

lha praaenoa ofdy of iPOQF B polypoptfclaa. lha sizes of Owsa p^TMas tMra tlM sam 

%«ban In «tMttMlad prataina wara btminopredpKatad by ant^^ 
U (E»nvla^.1toolharprotainawaraobsarv«dlnauchhiG^pu^ 

4oadad |Ms «al, and tto jaaaaRMty ijndw- lhaaa «ondWo^ 

•atfcnatad to to graalaf than 9«b; An ImnMwbiot anaV^ 

ualM stMR polydlonri anttaanm to tto CQP1 cMokan 
•■.••l»oiwdtW.al«»ttoiM«aln-apaolaa-obaafv«IWt»»^.«t*«^ ... 
« ' AllMly oobRniNimiad (fDOP B twaa lodhotad by Ito malhod of Boliort <M HunMr. JiMad ' 

tWyBPKlO»«p>n)<»Malad bti) )hb i aaadth ftHi »a60B » el ^^ 

llmtbr1Bt>our>.1too<» bM d» d atad»dlnttoa ut of a dtogramooil»a0o^ . 
■awwigOqpwIniabandtwoUdtiavabaandatactablaui J ii lto w ite^ 
. .«f «te.M«ouiv batch or ifOOF 8. puriHad fey ttoaa.mathody'twaywaar. l i Mij M^fc;:;,-; ' : . v v. ' .-^y 



iMralaMforbloiogioalaG«l)«ylna«nRooanto 

4AMty totumn taeOona «lara^•BiiM m tha tnBoganio aaOajr^todirir — 

■40 feioaaaa»ato>dafd e u wa oowirta d «»»■ wiith tto o u noaftti i aw a dat in nlnodb yBMn i d 

dot touM MMwft^ mwh^ Tha apao W e oo tM iy br tWWFt w«iilHfir;<o r iia w w< tot itfiao of 



jndby 



from hiiMn 

v3»6MipwiadaaiWcribaaW^ ^ t tnUnt m ^g^ » *j g{y^'!g!5g3*i^: 

• . •->«i*>6«elda'ati«MFaMii a »faldawli»da»Sar4^^ 

' ■^^'^wtaia l^MMpoUa^wMeh ooeurfCt tha.<l4am>inui:of.tta(aid>l<tijrf< ilwr I wa MBYff iiwwl|^.^A: 
" pitfalata (jatrtMiw^atal. jiBi). Smal vaioant ^ ^ <>a J li fl li lu^^ Bii l^^| ■ |CT ^ MOlnoitoMaMffbarBI 



«^ «im *mB«r.'aiBh-tto«ccaptlon itot •«*» . .^^ v^s^. ^ ^ 

a9«afflarit «Mh'^ravkM^ pubBstod rsaulta HDwtn at al, ^^vltoM tMUtta Mtaato^MMmV B to 



I;. 



. \es <h»artien di w iectt c pfO te olir tt o , fttym— tound ln»id> CMO omtit 
•pacific prolMlytlc •nzymet Invot^ 

weO ftt kfvnediately tdjftcent mSduM, msy tM changed to Menwti amino i|cM 
«? aaquanoofiodkigforthasafiiaiduaa. ■ , • •-^i^-''* 




Of protalntfniybaAithar oT two typea. lha moA«onvnon typt la NMsd. kinMoti i 
lo^Dtfiglna^ attaa tiawk)0 tha aaquanoo Mr>0^ 

»olwlcadto— ftn>aorthffioninaa;<»ullia< iMiaana|iafwqp>»ftn<*orthiaJ»ptal/ 

r - • v^/ . '--^ * ' - - ■ > V * 



^0 



- '.(>iiim. «Na96 (1981)) ;Thii'dh>tHbutlon of tuife mtfdiiti B # fi( w n A ind B ohaifti li irtcnowrt HowSySfTlt 



fMteour viRMa tt. tt wntint to bo clotemiinod booun In tfio B chain oT 5 




f.pM^f9«t^^ on(|f:i' viy'jnihbr oorinpm^ of fho praMniiiM iMrotf 'by 
ictfcafjtol^^ 

^^:^> . >-^^qutf>a6iBoff inalyoio. oooonft^i&lho prooMuro'of Ztnotu tt Mi, J. Chrbmrtoor. 

' ?ftemt^ fhtfi 1^ by 

T .'.* Jf '^'r ; • .-17': 



om tMitMn piltetete tws b^en showm toD* ohamotaietic foe fIbroMMts, Mtoolh niuteto 
«^~-^,».«nd nioAikiyli* <DeiMi M <i.. j:cin:<i(wiit e»; 1046 (1982): ar<p« ct A. J. OtIlWbl. 82: 
.. g84 (Wa; Gfottndofrt at «i. Prec; Natt. Aod. 6d. UM -W; gaTdgBl). To dttimkm i rf'gg'glRfa 

V. tribuntf ehawotec tt o lof ta'lSl,it» abov* oal ty|9i#a. 16 «' dagraa aqual id iPfWpurffiad from hurrwi 



' '.■ , ' - HM#'purtflad froni 



I ofo.oonitnittod vrofn 3i0 x 3u5 Cfif 



Vr.-.v, 



or ttriniteM liil maah; OiOlO 



V • i^^H^*^- '^ri!** ^ *> muhd a rodto pipdM a n|i«r 3j5 icm bilHiafh and OJScm in dCmwCar. 
> l^U^On* ah^WMeyiMiar to ddmpr rtaa dto form • «teif 4hdtiMi i^Moha ii itadhad to tM 

' :.::'::?iniMn and.1lia oomplatad mxmd «fiambar to haal atatMadtiar C fer«> mltt)' p^ 

^ < V Wou^darnbara an knpUhtdl suboulanaeualy on lltf flbriim oiT imto 8pr«BU>^0«^ OOMOOgm) 
;lriito^MlaMmeda^ a 2 omaoalpait inctoion and blunt dtoaattlon to tha toMi on tha panntoulua eamoaua. 
* ' ' k)ilAibMiofih(chaA'tMfaitftawouQdawvfllontfwlth iliif^toia ataal c^pjti In fttowMHwaf i aaob 
^».lMO^chainb|n{flt^|li^^ 
Myn^vmaii ua|a iiiH.wvnBpraapwiinonwttifraOonvoi«MwM.aru.i imHaMniowMniaoMonwy 

T' ^ V. ;",'3At 9» tow* ^VilSSSSffS$o!!7» 

'.milONAbfMmiVMdor^^fiaaaic.Anal.e^^ 



I'tti^iiPOMMch^yibOfiJ^lM dMo^ — ^ ^ 



■ ''^li'^g 

• ;/•*•'; 'tie'- * ^ff^.'^J^'wr ■■www :w y vi^i, wm -ww fij^raonravw M^wmwi wivsm ' 

^m^^m&m: .-^^ii^,,,;- -^^rr t^v 
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TABLE H 



EfftOt 



fOt of rPDGP B^.g^. on tht Aeeufflulation of 
Oranulation Tlilut in Wound ChambTt 



Hydroxy* 

Wtt Weight* Protoin* DNA* Proline* 

Troatmtnt (mg) (roq) (mq) (mq) 

V«hicU 92 ± 23 4.2 ± 0.8 125 ± 31 254 ± 87 



m tmr B 244 ± 30 8.7 ± 0.8 444 ± 56 697 ± 2S0 

(5.0 vg) 



«Nean ± S.E.M. 
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D fnon stra ttor . of tht UtWty of rPDQF B In th» H—gna of Wounds 

Young. 300^^60 g adult mala Sprague-Ocwley rats (§mco. IncTbrnaha, NE) had 6 cm Indaiona plaoad 
1hroughlhaaldn15cmonaitharaldaof thamidanaundaranaathaalavi^ mg).Abovlna 
coliQsn auapanaion podarm HO. Cottagan Corporation, Palo Alto. CA) at 10 mg/ml. aNhar vvfth or withoul 
rPOQFB,waaappBadtothaadgaaofthaopanwound(0.1 nrtfAvound).Tbai(imnda waraeoaptadaftl^ 
aurglcaic8pa.AtthatlmaofharvaMthaantlradof8ataldnoftharatwaaaxdaad UaingatamplataivllhparaM 
aurgtcal bladai, two 6 mm atrlpa wara harvaatad batwaan clipa fdr aach indaion. 

Tha maximum load to«afBtad by woundad aMn waa maaaurad 
parfonnad on atilpa atratchod at 10 mm par minutai with tha maximum load raoordad on a graph* BraaMng 
atranglh maaauramants wara rK>t parformad on wourida ahowlr>g avidanoa of Inlactlon, aioaaalva hamorrhaga 
or poor coap tat ion (lata than 64b cf al wounda). 

Tha retulta of tMa atudy. aummarfzad in Tabia m. Incflcata that rPDOF B al^^ 
tanala Strang^ of haaiing alun %vounda a^n appttad In tha daacrlbad mannar at doaaa Z 6pgpar««ound. 
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TABLE III 

Aectltration of Healing in S Day Linear Incision Wounds 

by rPDCt B 



Growth Dose Breaking Strength Percent of 
Factor (wg/wound) n (grams) Control Value P< 



rPDCr By^,4g 20 8 
rPDCP flc-»ii 10 13 

S 10 
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81 


192 


.005 


119 
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61 
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90 


193 


.025 


129 
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33 






221 
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72 


143 


.025 


154 
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40 
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12 


215 


± 


98 


133 


.10 






161 
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81 
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15 


166 


t 


50 


108 


NS 






153 


± 


61 







Dtcr««»td wound htalino it • characterittic f«atur« of many dtaaaae atatea. A ct*aa«cal axampla la 
lnauHn*d«pandent dlabataa wharain Impalrtd circulation and dacreaa«d monocyte/n^acrophaQa hmctlona ara 
aaaociated with a dtmlnlahad rata of wound healing. Since these coodltlona could reautt In a decreased 
detivtry of growth *actora to the wound aita. It was of interest to aacerteln If direct delivery of recombinant 
human PDOFft.M could bypass this defect. Accordingly, rats ware weighed and then made diabetic by a alngle 
intravenous Injection of streptozolocin (70 mg/Kg body wt.) at the time of implantation of aubcutaneoua 
wound chambera. The wound chambera are deacrlbed In Example 10(Fi. Be^inrtlng three (3) days tttereafter. 
wound chambera were Injected dally with either 0.1 ml control vehicle or vehicle cootainlrtQ 1.0 m recombinant 
POQfp^. Tieatment continued for nine (9) successive days at which time the rata were a^aln weighed, blood 
aampiea were obtained for pla&nrta glucose analysis, and wound chambera %vere renf>oved for determination of 
granulation tiaaue formation. The results obtained were then compared with those from a concurrent group of 
r>on-dlat>etlc rata wt>oae wound chambera had been Injected with control vehicle. 

Aa ahown in Table IV, aevere hyperglycemia accompanied by marked weight lose and a algrUflcant 
diminution In wound chamber granulation tissue was observed In rata pre-treated with atreptozotodn. Thua. 
plaama glucoae of diabetic rata was elevatod approxlmatety 4-fotd compared to the f>on-dlabetlc group. 
Ma«over. whereas the diabetic animals k^st 35-40g during the courae of the atudy. the non-diabetica gained a 
almltar amount of weight. Neither of these diabetic effects was altered by injection of PDOF^ Into the wour>d 
chambera. In contraat. local administration of recombinant POQf^ completely reversed the dlabetea 
Induced deficH In accumulation of total protein. ONA. and hydroxyprdine In the wound chambers. These 
results Indicate that local admlnlatratiun of thia recombinant growth factor can reverse defects In wound 
healing associated witii conditions auch as diabetes without altering the underlying aystemic pathophyaiology 
of the dlaeaae. 

Example 13 

Utility of rPDQF-B in Treatment of Wounds In the Rabbit Ear Punch Model 

In pr^llfnlnary experimenta rPDQF-B has shown efficacy In promoting the healing of rabbit ear punch 
wounds, in this n>odel. 6 mm diameter plugs of tissue are removed down to the level of cartilage. Aegrowth of 
tiasue involvea both granulation tissue and epithelium. As shown In Fig. 13, three meaaurementa were made 
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on oreM Moflons through «w omlar of Moh wound jl Mrtout ttnM post-woundtao^ Wxf Vtf* 
niMstniMnts. U. iWBdmure dirth of wUuaoa Jimm and aww ibt ^mm^mtmieln tdam'jt 

^raH^^jw/MM^onoMMd MiMiiho rogroMiai of opMMum momJIw Ij^DiMdL v ■ V'y«:> 
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BMauM flwiy itm tatter wounds wmm compteteV f>p l ttn it lT > rt m Mvon (7) dty». ths mits mI of 
•titMical on^yoto m$ not uaofuL Am on oltomotVo moMuro, tho numbor ol woundo (n-IQ oompMoiy 

miiimdWIwI m% rtinrmlntrf r ^ aM« tivM oonnpM^f roopKhoWta^ 

f«)OF<Utgt»dwo u id>i^ t compi> t o»roop< t^ ^ 
ki tho trotfm«tt d wound*, auoh M mtM)^^ 
■ p ffln l tMn h dt al niWf 

AlthoiJ^ ttw protant Irwtntton hat boon dMCitt>od harain in tanna ol parltodar ambodhrwn ta . It la 
undarvtood tM vartatlona and in«)rovaman^ 



PofaacMi»la.ffttnocto«iantag&^ 
(whathar or oChar vartanta and mk>08 thar^ 

bacauaa nSHa^ maK>r mitooan for CO 

InventoiiMg ba uaaM for tknultfng wound haaang. POOF ta r alaa t a d from platalata only at tha atta of 
woutda «^ 11 la both mitotk: and chamotactks for connac^ 

gynmaali in PDQF-traatad wounds of rata than wftan ona of aavaral othar homonoa wars appttad. 

Thartfora. tt is Intandad that tha praaant Invantlon Incfuda al such vartantlons and Improvtmama wNoh 
ooma wtthin tha soopa of tha Invtntlon as clalnr>ad. 

Tha faatums cfisdosad tn the forogoing description, m tha foSowtng dalms and/or In tha aooompanyino 
drswkipa rmy. both sepantf^ly and in any combing 
foftna thsraof • 



1. A purified and Isolated polypeptide having a sufficient part of the slructursi conformation of rPOOF B 
to provldssnepltopa for binding to a monoclonal antibody specific for an epitope found In the B chain of 
POOF, havtaig ona or mora of biological properties of natirany-occurrlng f>OQF and characterized aa 
having purfty of greatar than 950^ as determined by reducing SDS-PAQE. 

Z The p6t^pSfM§ as recited In daim 1 wttereln aaid polypeptide is the product of prokaryotic or 
etAaiyodc expression of an sxogenoua DNA sequence carried on an autonomously rapicating DNA 
plesmid or viral vector. 

31 Tha polype p tide as racned In claim 1 wf>erein polypeptide possesses the atniotwai oonlocmatton of 
rPOOFB^ as sat forth InFIQ.I or sny variant thereof. 

4. Tha polypilrtide as radtad In claim 1 wherein polypeptida possesM 
rPOOF Bchito as set forth In FIQ. 2 or any variant thereof . 

5. A method for promoting wound healing corrtprfsing the step of ndministratb^ 
a polypaptlda as rsdted tn daim 3. 

6. A method tor promoting wound healing comprising the step of administrating an affacthra amount of 
a pdypaptids as redtad In daim 4. 

7. A monockxtti ant&>ody expressed by a hybrklorns deposited as ATCC No. HB 9367. 
a. A monodonsi antibody expressed by a hyt>ridonw deposited saATCC No. HB9354. 
9. A monoclonal tfitibody expressed by a hybridome dapoalted as ATCC No. HB 93a 1 . 

ia A monoclonal antibody expressed by a hybrldonrtt depoetted as ATCC No. HB 936e. 

1 1 . A monodonsi antibody expressed by a hybridorna depoalted aa ATCC No. HB 936e. 

12. A method tor purifying a polypeptide haN^g a aufridem part o: the structural c^^ 
B to provide tft epttope fbr blfi^ to a monoclonal antibody apecmc for an epitope fo^ 
POOF to greatar than 9S% purtty as detenTtined by SDS-PAQE compdsing the steps of: 

contectlngs substrste-bound monoclonal antibody with a solution containing a polypeptide having at 
least one epitope found in rPDQF Bc^orrf>DQFB»^and 

alutlng the polypeptide from the aubatrate-boimd mcnodonsi. 

13. The method u recited m claim 19 wherein said contacting step comprises the step of passing tha 
aolution containing the polypeptide over a column to which is bound an antibody aa red* >d In one of the 
otalma7*ia. 

14. A can Hne producing a rPOGF Bv^[CHO-pOSVE/v>slsl deposited as ATCC No. 9359. 

15. A can line producing s rPOQF Be^(CHO-pDSVE/c-sis] deposited as ATCC No. 935a. 

16. A ce6 line procfeidng s rPDQF Bo..>,[CHCH)DSVE 7cv1is 1 deposited as ATCC No. 9360. 

17. AfPDQFBoWrPOQFBr^hision polypeptide h«>dng?is aminos 10. 
16. A DNA segment encoding the fuaion polypeptide of daim 17. 

19. A transformstion vector comprising the Df4A segment of daim 17. 

20. Acal fine transformed with the vector of claim 19. 

21 . Tha cea ine d daim 20 wherein the ceHa are deposited aa ATCC. No. 9360. 

22. A rPDQF B/CQH fusion polypeptide having the amino add sequence ahown In Fig. 1 1. 

23. A DNA segment anoodng the fusion polypeptide of daim 22. 

24. A transfonnstion vector comprising t»>e DNA segment of daim 23. 
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26. Proktryotic or •ukaryotic c«n8 trtnsfonndd with th« vector of claim 24. 

26. Tha cant of dalm 25 wtwrein ttie ceDs tre deposited at ATCC. No. 67352. 

27. A CHO oeN Noe productino Qreater than 0.4 (ig/IO* cell8/24h rPOQF B. 

28. A method for producing rPOQF B comprielno •xprewlng a rPOQFB polypeptide from a CHO ceBlne 
oontalnlng a iPOQF B gene. 

20. An unglycoeytated rfOQF B. 
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OCOOACCCCATTCCCCACGACCTTTATGAGATCCTCACTGACCACTCCATCCCCTCCTTT 
GlyA0pProZleProGluGluLeuTyrGluMetLeuSerAspHi«SarIl«AraS«rPb€ 

OATGATCTCCAACGCCTGCTGCACGGAGACCCCGGACAGGAAGATGGGOCCGACTTOCAC 
AspA0pL#uGlaAraL«uLeuHi8GlyAflpProGlyGluGluAspGlyAlaGluL«uA0p 

CTOAACATGACCCGCTCCCACTCTGGAGGCGAGCTGGAGAGCTTGGCTCGTCGAAGAAGG 
L«uAsnH«tThrAraSerHi8SerGlyGlyGluLeuGluSerLeuAlaArgGlyArgAra 

AGCCTGGGTTCCCTGACCATTGCTGAGCCGGCCATGATCGCCGACTGCAAGACGCGCACC 
8«rL«uGlySerL6uThrIleAlaGluProAlaMetIleAlaGluCy8LysThrAr0Thr 

OAOOTGTTCGAOATCTCCCGGCGCCTCATAGACCGCACCAACGCCAACTTCCTGGTOTOG 
61uValPh8GluZleS«rAraAraLeuIleA8pAraThrA8nAlaA8DPbtL«uV«lTrp 

CCOCCCTGTGTCGAGGTGCAGCGCTGCTCCGGCTGCTGCAACAACCCCAACGTOCAOTOC 
ProProCyflValGluValGlnArgCysSerGlyCysCysAsnAsnAraAsnValGlnCys 

COCCCCACCCAOGTGCAGCTGCGACCTGTCCAGGTGAGAAAGATCGAGATTGTOCGOAAG 
AraProThrGlnValGlnLeuAraProValGlnValArgLysZlaGluIlaValAraLys 

AAOCCAATCTTTAAGAAGGCCACGGTGACGCTGGAAGACCACCTOGCATGCAAOTGTGAO 
LyaProIlaPbaLysLysAlaThrValThrLeuGluAspHisLeuAlaCyf LyaCysGlu 

ACAOTGGCAGCTGCACGGCCTGTGACCCGAAGCCCGGGGGGTTCCCAGGAGCAGCGAGCC 
ThrValAlaAlaAlaArgProValThrAraSerPraGlyGlySerGlnGluGlnAr0Ala 

AAAACGCCCCAAACTCGGGTGACCATTCGGACGGTGCGAGTCCGCCGGCCCCCCAAGGGC 
LyaThrProGlnThrAroValThrlleArffThrValArgValAraArgProProLysGly 

AAOCACCGGAAATTCAAGCACACGCATGACAAGACGGCACTGAAGGAGACCCTTGGAGCC 
LyaHiaArgLyaPheLysHisThrHisAspLysThrAlaLeuLytGluTbrLeuGlyAla 

TAOOOOCATCGOCAGGAGAGTGTGTGGGCAG 
tfnd 



Saquence and Translation of Sxona 2-6 of PDOf B 
Clona U2-OS56.1. 
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Oiaflram of Ui« Structural Elamantt of tho Expr«Mlon Voolor pMVI. 
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Diagram of tha Structural Elements of the Plasmid pOSVE/v-tls. 
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M«tA«nArflCy«TrpAl«L«uPh«L«uS«rL«uCy«Cy«TyrL«uArg 

70 90 
CTOCTCACCGCCCACCCOCACCCCA'r CCCOACCAOCT 
OACCAOTCCCCCCTCCCCCTCOC: TAAGOGCTCC 
L«uV«lS«rAl«GluClyA«r:roIl«ProCluLeu 



SYNTHBTIC DMA BEQUKHCt CODIHO FOR THI AMINO 
JJWjjlNAL RBOZON OF THE PDCF Bc-sia PKSCURSOR 
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ll«tThrPh«ProAl«M«tProL«u8«rA«nL«uPh«Al«A.nAl.v«lL«uArflAl«oin 

Hl.L«uHl.L«uL«uAlaAUCluThrTyrLy«01uPh«01uArgThrTyrn.ProClu 

A»pClnAraT^ThrA«nLy.A.nS«r01nAl«AUPh«Cy«TyrCyt01uThrIUPro 

AlaProTbrGlyLy0A«pA.pAl.OlnClBLy«8erAspM»t61yL0ui,e«A>rgPh«ser 

L«tt?«lL«uIl«oin8«rTrpL«uThrProF«loinT/rL«u8«rLy.V«lPh«ThrA«n 
A.nL«uV«lPh«01yThr8»rA.pAraV«lPh.01uLy«L«ut.y«A«pL«u01uClu01y 

Ii«8«rAraAroL«uIl«A«pArflffhrA.nAl.A«nPh.L«uV«lTrpProProCy«v«l 

01uV«lGlnArffCy.S«rClyCy.Cy.A.nA.nArffA.nV.lGlnCy.ArffProThr01n 

V.l01nt«uAraProV«l01nV«lAraLy.il«oiull.v.lArffLy.Ly.ProXl«Ph« 

Ly.Ly.Al«TbrV«lThrL«uGluA«pHi«L«uAl«Cy«Ly«Cy«01uIl«V«lAl«Al« 

Al«AraAl«V«lIhrAro8«rProGlyThr8«rGlnGlu01nAraAl«Ly«Thmir01» 

••rArffV«lThrll«ArGTlirValArgV.lAraAraProProI.y«GlyLy«Hl«ArffLy. 

Cy«Ly«Hl«ThrHi«A«pLy«VI»rAl«L«uLy«01uThrL«uGlyAl« 

FIG.II 



